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SOLID OF REVOLUTION.
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If the inner sphere (radius a) include all the attracting matter we may put b = oo , and then Yn = 0.    The potential  V takes the, form V=^Sn(a/r)n+1 and has only the inverse powers of r. **'         -      If all the attracting matter is outside the sphere r = b we may-put a = 0.    We then have Zn = 0 and the potential has only the-^? jr.   direct powers given by F= %Sn(r/a)n.
300.    Solid of revolution.   To find the potential of a solid of ^revolution at any point P not occupied by matter.
Let the axis of the solid be taken as the axis of z with any suitable origin.    We have then by Art. 283,
Since the attracting body is symmetrical about the axis of z it is" evident that V cannot be a function of the angular coordinate <f>. Hence by Art. 286, F0 = c0P0, Z0 = c0'P0, YI = CjP^ &c., where c0, c0' &c. are as yet undetermined constants. To find these we put the attracted point on the axis; we then have P0 = 1, Px= 1, &c. Tha equation (1) thus becomes
Suppose then we know the potential of the solid at all points' of its axis in a convergent series, then (2) is a known series, and therefore the coefficients c0, c0'» &c. are also known. The series (I)/ for the potential at P then becomes
Thus the potential has been found.
In this way we arrive at a theorem of Legendre, viz. if the attraction of a solid of revolution is Jcnownfor every external point which is on the prolongation of its axis, it is known for every external point. See Todhunter's History, Arts. 782, 791.
301. It may happen that the expansion (2) giving the potential at points on the axis takes different forms at different points. Thus when r is less than some quantity a there may be only positive powers of r, and when r is greater than a there may be only negative powers. Again, if the solid of revolution have a cavity extending to the axis, (2) may assume one form within the cavity and another outside the solid.

